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T i#zvw¿mÜx¿oQmfkSlnyÐt²tQmfuHzQlÊybi#ßÜm i¿ybzQluHmÌ!zQw>h½zÇÙÜÃ-Ä.Å#oQyÐÖzQlÊi¿mft²ßÂlXzvw¿lÊi óOô?õö hboQm}Ð>tËmÌ#ybiÉnÕÒÓybo}tQÎÏhjÉÊÉÖtËÕÖtËzQm6ÎÏtfÚªÄ°iØhbÉXzvm6ovih½zvlnkmÿltªzQy!uWwhbi¿ÔbmÿzQwmufhbtvu6hÌÖm_lÊitËzQmhbÌ(yjÒ1ufhjÉÊÉnlÊi¿Ô.zQw¿mÙÃ²Ä¦Å^Þ²yi¿m¸uHyÐ¿ÉÊÌtQßÂlXzWuWwFzQyCzQwmÛuHÉhbtvtËlu6hbÉÇlXzvm6oWh½zvlnkm+hbÉnÔybovlXzvw¿Î7_#Ãm6z } ó  kShji>Ì9c $ l 0  kS tQÐuWwÛzvwh½z } lümác¸Þ¿zQw¿mfiÆ /2$ l Ä   m ï} Ä  Ä  c Ä   ¨ } Ä  ÷ Ä  2øùø aú l ÷ Ä  Vøùø aú     p 
À w¿mBlÊÌÖmhlt#zvwh½z(zQw¿m£lnzQm6oWh½zvlnkmÛhjÉÊÔbyoQlnzQwÎíu6ybÎ+x¿ÐÖzvmft(ybi¿ÉÊÕybi¿m¸ovy½ß yjÒÂzvw¿mBßÂwybÉÊmtQybÉÊÐÖzQlÊybihjz(h£zQlÊÎ+mbÚ À w¿mfoQm6ÒÓybovmÏlXzWt!zQwoQmtËw¿yÉÊÌFlt!Òâhbo¨È1m6ÉÊy½ß zvw¿m¸yi¿m¸yjÒzvw¿mÛÙÃ²Ä¦ÅovybÐÖzvlni¿mÞÖihjÎ+mfÉnÕBlXzovmføÐ¿lÊoQmtÜybi¿ÉÊÕ  Ùô ¨ ï  §  p   ð s mtËÐ¿ÉnzvhbizQÉÊÕbÞ-hbilnÎ+x¿ÉÊm6Î+m6izWh½zQlÊybiybÒÿzvw¿lÊt#lXzvm6oWh½zQlÊkbm¸hbÉnÔybovlXzvw¿Î ÌÖmfx>mfiÌ¿t#ÎÏhblni¿ÉÊÕ­yizQwmØÎÏhjzQovlXÍS~=kbmfuHzQyox¿ovySÌ¿Ðu%zÚ À w¿m+hjovlXzvw¿Î+mHzQlu6hbÉÇuHytËz.ybÒÿtQÐuWwhbihjÉÊÔbyoQlnzQwÎlt¦i¿y½ßuHÐÈ¿lÊuØlÊi­zvw¿m¸tQln×fm(ybÒ zQwm¸tËÕÖtËzQm6ÎCÞeßÂw¿mfoQm+È¿ÉÊyÖuWãSlni¿Ô£lÊÎØxoQy½kmfÌ&zvw¿mØzQw¿mfybovmHzvlÊufhjÉÇuHyÎ(~x¿ÉÊmHÍÖlnzOÕbÚ9ÄiSÕSßÜhUÕÞlÊi¨xovhu%zQluHm ÒâhbtËzªÎÏhjzQovlXÍ#Î(Ð¿ÉXzvlnxÉnlu6hjzQlÊybi(hbÉnÔybovlXzvw¿ÎÏt-hboQmÿi¿yjz9È1mHzËzvm6ozQw>hji¸zvw¿mÝuHÉhbtvtËlu6hbÉybimÒÓybotQÐuWwÛtQÎ+hbÉnÉ^ÎÏh½zvoQluHmt q Þ?ývðÚ ðÚ p  Ú  iBtQmfuHzQlÊybiÛðÚ r(ßÿm¦uHyÎ(~xhboQm}È1yjzvw¨wSÕSÈ¿ovlÊÌ!lÊÎ+x¿ÉÊm6Î+m6izvhjzQlÊybit-ßÂlnzQw(Ì¿l^^m6ovm6izªzQw¿ovmftQw¿ybÉÌ¿tzQyzvw¿mÜx¿Ð¿ovm ovmfuHÐovtQlnkmybimbÚ{y½ßòßÜmÂÒÓyÖuHÐtÿybi+zvw¿m.ÌÖybz x¿ovyÖÌÖÐu%zÜybx1m6oWh½zvlnyiÞbÈhtËmÒÓyo ÎÏh½zvoQlnÍS~<kmfuHzQyboÇxoQyÖÌÖÐuHzfÚì m#ÐtQmÝzQw¿m#ovmftQÐ¿ÉnzvtÂybÒ  ò  Þm6ÍSzQm6i>ÌÖlniÔ+zQw¿ytËm!ybÒ q Þývð¿ÚÊï  Ú À w¿mfoQm#tQm6km6oWhjÉelÊÎ+x¿ÉnmfÎ+m6iÖ~zvhjzQlÊybitybÒ9h+ÌÖybzx¿ovySÌ¿Ðu%z°hboQmÝx¿ovybx1ytQmfÌBhjiÌCuHyÎ+xhjovmfÌÛybi&ÌÖl1mfoQmfiz°hbovuWwlXzvmfu%zvÐ¿ovmftfÚÄ°ufuHyovÌÖlÊi¿Ô°zQy  ò  Þ½ßÂw¿mfoQmÜÎÏhjiSÕ!ÌÖl1mfoQmfiz9lÊÎØxÉnmfÎØmfizvh½zvlnyit9hjovmÿu6ybÎ+xhjovmfÌ ! muWw¨ÉÊybÔÞñ&yizvÔbyÎØmfoQÕÞ4ø>yh½zÞ-ÚÊÚÊÚ  Þ^zQw¿mØÈ>mtOzÝlÊÎØxÉnmfÎØmfizvh½zvlnyilt.hBuHybÎ(È¿lÊih½zvlnyiyjÒ hBuHybiSkm6oQ~tQlnyizQy øyh½zvlni¿ÔBx>ylniz!ovm6x¿ovmftQm6izvhjzQlÊybißÂlnzQwÌÖmfÉÊhUÕmfÌÎ+yÖÌÖÐ¿ÉÊÐt  ÒÓyo!È¿lÊÔBx¿ovlÊÎØmÏhbiÌkbmu%zvyboÂtËlÊ×6m  hjiÌ£hji£y½kbmfoøy½ßÌ¿mHzQmu%zvlnyiÛzvoQluWã  ÒÓyotËÎÏhjÉÊÉÊm6ox¿ovlnÎ+m!hjiÌBkbmu%zvyboÂtËlÊ×6m  ÚÀ w¿m¦ÑoWtOzÂlÌÖmfhØltÜzQyÏtQx>muHlhjÉÊln×fm¦ÌÖybzx¿ovySÌ¿Ðu%zÂlÊiByovÌÖmfoÜzQy+ÎÏhjãbm!tQm6km6oWhjÉ1Î¨Ð¿ÉnzQlÊx¿ÉÊlX~u6hjzQlÊybit(hjiÌýhÌ¿ÌÖlnzQlÊybit¨È>m6ÒÓybovm¸x1m6oQÒÓybovÎØlÊi¿Ô&zvw¿mBÌ¿lnkSltËlÊybi  ßÂw¿lÊuWwclÊt#zQw¿mficÌÖm6ÉhUÕbmÌ  Ú iÌÖmfmfÌeÞybi¿mÜi¿mfmfÌ¿tªzvy¦x1m6oQÒÓybovÎáhÝÌÖlÊkSlÊtQlnyi¨yi¿ÉnÕ¨ßÂw¿m6i(zQw¿mÂlÊizQmfoQÎ+mfÌ¿lÊhjzQmoQmtËÐÉXz9Î+lnÔwzy½kbmfoø>y½ß!Ú¨{y½ß!ÞelnÒÿzvw¿mÏhUk½hjlÊÉÊhbÈ¿ÉnmØÎÏhjizQltvtQhBlÊt¦ybÒ  È¿lnzvt#hbiÌ&zvw¿mÏÎ+yÖÌÖÐ¿ÉÊy£lt ô Þ²Ì¿lX~kSlÊtQlÊybitÜwhbx¿x>mfi&h½zÂßÿyovtËzm6kbmfoQÕ  Î¨Ð¿ÉnzQlÊx¿ÉÊlÊufh½zvlnyitßÂw¿m6ovm  tvh½zvlÊtËÑmftu6ybiÌÖlnzQlÊybi  ð  ÚÀ w¿mfoQmzvw¿m°È1mftËzÿuHyÎ+x¿oQyÎ+lÊtQmÂwhbtÇzQy#È1m°uWw¿ytËmfiØÈ1mHzOßÜm6mfi¸tËx1m6mÌ+yjÒuHyÎ+x¿ÐÖzvhjzQlÊybi¸hbiÌhUk½hjlÊÉÊhbÈ¿ÉÊmÛÎÏhjizQltvtQhÚÄ ÌÖyÐ¿È¿ÉÊm ø>yh½zvlniÔx1yblÊizØovm6x¿ovmftQm6izWh½zQlÊybiýÔlnkmftØhbuHzQÐhbÉnÉÊÕzQw¿mÈ1mftËzx1m6oQÒÓybovÎÏhjiu6mft ÒÓyboÎ+ytËzÜybÒzQwm¦kmfuHzQybohji>Ì¸x¿ovlnÎ+mÝtËlÊ×6mt  ò  ÚÇñ&yoQmfy½kbm6oÿybi¿mÝu6hbizQwm6iCx>mfoËÒÓyoQÎ zvw¿m#ÌÖlÊkSlÊtQlnyi#"Uüh¨Éh+{ À Ã%$(Ð>tËlÊi¿Ô+hø>yh½zvlniÔØx1yblÊizÂx¿oQmuHyÎØxÐÖzvhjzQlÊybiÛybÒzQwm.lÊiSkbm6oWtQm_ 6'& ìÎ+yÖÌ ô m 6(& ì ¨  6(& ì & ô 4   & ô Ú À w¿mÝtËmuHybi>ÌÏlÊÌ¿mfh(lÊtÿzQyØÐtQm¦hbilÊizvm6Ôm6oªoQmfx¿oQmtËmfizvh½zvlnyi#hjiÌ#zQy¦Énm6z9zQw¿mÜy½kbmfoøy½ßyÖu6u6Ð¿oÚ À w¿mfi¨ybimÜtQw¿ybÐÉÊÌ(ÌÖmHzvmfu%zªzQwlÊty½kbmfoø>y½ß@hji>ÌÏuHybovovmfu%z9zvw¿m°ovmftQÐ¿Énz lXÒim6mfÌ¿mfÌeÚ  iÌÖmfmfÌeÞÖtQÐ¿x¿x1ytQmzQwhjzÿßÜmwhUkbmhÌ¿ÌÖmÌÏhx¿ovyÖÌÖÐu%z 6 ìzvy¨zvw¿m!hbufuHÐ¿Î(Ð¿ÉÊhjzQmÌ¸ovmftQÐ¿ÉXz*)ÿhbiÌÛzQwhjzhbiBy½km6o"øy½ßwhbtÜyÖu6u6Ð¿oQovmfÌÚ À w¿mk½hjovlÊhbÈ¿ÉÊm+)i¿y½ß uHyizWhjlÊithu%zQÐ>hjÉÊÉnÕ,) ¨ p  Ú ì m6ÉÊÉ;ÞzQw¿m¨lÊÌÖmh+lÊtÇÆOÐtOz°zQyÏx¿ovmfu6ybÎ+x¿ÐÖzvm#huHyoQovmfuHzQlÊybi + Ì #Á# m p  Î+ySÌ ô hbiÌhÌ¿Ì£zQw¿lt°u6ybovoQmu%zvlnyi£ßÂwm6i¿mfkbm6o.hjiÐ¿i>tËlÊÔbi¿mÌy½kbmfoø>y½ßýwhbtÇyÖufuHÐ¿ovoQmÌeÚ-{°y½ßÒÓyo}hÝx>yoËzWhjÈ¿ÉÊmÐ¿itQlnÔi¿mfÌ(y½kbmfoøy½ß@ÌÖmHzvmfu%zvlnyiÞbßÜmÐtQmhzQovluWã!yjÒ>Ù¦Ú`ðy½kSlÊi¿m6i  ïð  _²tËlÊiu6mq  6 ì  p  ÞjhjiØÐ¿itQlnÔi¿mfÌ¨y½kbmfoøy½ßwhtªySufuHÐ¿ovovmfÌ!lnÒhji>Ì+ybi¿ÉÊÕ(lnÒ)  6 ì  )%Úc°Òeu6ybÐ¿oWtQmbÞbÈ1mHzQzQmfoÿx1m6oQÒÓybovÎÏhjiu6mft}hboQmhjzËzvhblnimfÌÏßÂw¿mfi¸tËmfkbmfovhbÉx¿ovyÖÌÖÐu%zWt!hjovm(ÔoQyÐ¿x1mfÌ  ßÂw¿m6im6kbmfoÝx>ytQtQlnÈÉnm  tQy£zQwhjzÝzQmftËz#hjiÌFuHyoQovmfuHzQlÊybi­hboQm+hjÉtQyÌÖmfÉÊhUÕmfÌ  ò  Ú¨ÁªlnÔÐ¿ovmBïÞtËw¿y½ßt°zQwm-"vøÐhbtQlX~=ybx¿zQlÊÎ+hbÉ²x1m6oQÒÓybovÎÏhjiu6mft$¸ybÈ¿zvhjlÊi¿mÌÐtQlniÔÈ1yjzQwzQmfuWwi¿lÊøÐ¿mtyih¸x " _>zQw¿m¨ÑovtËz°xhboËz.yjÒÇzQwm(uHÐoQkm!oQmømfuHzvt°h¸È¿ÉnyÖuWãmfÌCkbmfovtQlÊybiyjÒÇzvw¿mØy½kbm6o"øy½ßhjiÌ­uHybovovmfu%zvlnyi&lÊÌ¿mfh¿Þ1zvw¿mØtQmfu6ybiÌ&hbiÌ­u6ybitËzvhbiz°xhjoQz.ybÒ}zQwm(uHÐoQkm
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Prime
Dot product of a vector with 512 elements on a PIII 993 MHz
Classical
Overflow trick then switch to a double representation
ÁªlnÔÐ¿ovm!ï_ÇÅSx>mfmfÌ+lÊÎ+x¿oQy½km6Î+m6iz}ybÒ^ÌÖybz x¿ovyÖÌÖÐu%zÿÈÕØÌÖm6ÉhUÕbmÌ+ÌÖlnkSltËlÊybi²ÞbybiÏh#à " Þ;ðñ ð°× ÒÓyo°È¿lÊÔbÔm6oÂx¿ovlÊÎØmt  lÊtzvw¿m¨km6ovÕ¸ÔbySyÖÌ£È>mfwhUkSlnyoyjÒÇh¸tQlnÎ+x¿ÉÊm¨ÌÖmfÉÊhUÕmfÌ£ÌÖlÊkltQlnyi&ßÂlXzvwh+ÌÖybÐÈ¿Énmø>yh½zvlniÔØx1yblÊizÂoQmfx¿oQmtËmfizvh½zvlnyiBhbiÌ."üh(ÉÊhÏ{ À Ã/$+ÌÖlÊkltQlnyit6Ú;< 0 ÓýSP2TVD ÖÁU>DÀ5MNBEDºBEJÕY[J1UG[THL2B&AY[WUG[P
Ä°t.tËwy½ßÂi&lnitQmfuHzQlÊybið¿ÚÊïÝzQwm¨È¿ÉÊyÖuWãÛovmfuHÐovtQlnkm#hjÉÊÔbyoQlnzQw¿Î óOôMõö ltÈ>hbtQmfÌCybi&ÎÏhjzQovlXÍÎ¨ÐÉXzvlnx¿ÉÊlu6h½zvlnyitfÚ À wlÊt.hjÉÊÉny½ßtÂÐ>tÂzQyÛÐtËm#zQw¿m¨ÒâhbtËz°ÎÏh½zQovlnÍBÎ¨ÐÉXzvlnx¿ÉÊlu6h½zvlnyiovybÐÖzvlni¿m!ybÒzQwmØÁ9Á9Ã²Ä¦ÅxhuWã½hjÔbm  | Ú À w¿lt¦lÊtÝhbimHÍ¿hbuHz¦ßÂoWhjxx¿lniÔÛyjÒÇzvw¿mÏÄ À Ã²Ä¦Å&ÉÊlnÈ¿oWhjovÕ ç  pjð ÐtQmfÌBhbth¨ãm6ovi¿m6É>zQyØlÊÎØxÉnmfÎØmfizÜzvw¿m óOôMõö k½hjovlÊhbizvtfÚ  iÛzQw¿m¦ÒÓybÉÊÉÊy½ßÂlni¿Ô(ßÿmÝÌÖmfi¿yjzvm¦ÈSÕ"ËxÐ¿oQmØovmfu1$Þ1zQw¿m+lÊÎØxÉnmfÎØmfizvh½zvlnyi­ybÒ}zQw¿m+ovmfu6Ð¿ovtQlÊkbm óOô?õö Ì¿mftvuHovlnÈ1mfÌlniFtËmu%zvlnyið¿ÚÊïbÞÈSÕ2"QÙÃ²Ä¦Å3$¿Þzvw¿mkUhboQlhjizªyjÒ>tQmfuHzQlÊybi(ðÚ p°ßÂlnzQwØybxÖzvlnÎÏhjÉzvw¿oQmtËwybÉÌ¨hji>Ì#ÈSÕ2"QÌÖmfÉÊhUÕmfÌ ê $¿ÞzQwm¸k½hjovlÊhbiz#ybÒtQmfuHzQlÊybiðÚ ðCßÂlnzQwhCk½hjovlhjÈ¿ÉÊm+zQw¿ovmftQw¿yÉÊÌ-)%Ú  iýybÐ¿o¨u6ybÎ+xhboQltËyitÝßÜmÐtQm!zQwm#ÑmfÉÊÌ¿t.x¿ovmftQm6izQmÌClnitQmfuHzQlÊybi­pÏhtÈhtËm#Ñm6ÉÌ¿t¦hjiÌ£zvw¿m¨km6oWtËlÊybi&ð¿Ú rÚ pØyjÒ}Ä À ~Ã²Ä¦Å^ÚÇà9m6oQÒÓybovÎÏhjiu6mft#hboQmBmHÍÖx¿ovmftvtËmÌýlni@Î+lnÉÊÉnlÊybicyjÒÑilXzvmÛÑmfÉÊÌcybx1m6oWh½zvlnyit  ÿ h
54 õx1m6o°tQmfu6ybiÌÛÒÓybo %9 ÌÖm6i>tËm#tQÕÖtOzvm6ÎÏt6Ú6 73898 :;898 <9898=8 >589898 ?@89898 A@898=8B _;C*GXC*GDCiS hiNAf kFE8kV{ kj`AP kRhAk EAP|N E`kRhjGIHKJML NPORQ3S NT3N5U N5VWUXN YWOZN5Y YRU[X\ YWSWSQT;GVn^>Vz`GRT <^]_] kikV{if kVj;kR kRNAfih kRhA{i EAPAj9E E`kRfiT;GVn^>Vz`GRTR` ] kikV{if kVj|8k kV{ifi kRiNiN EAPi{i E`k`kT;GVn^>Vz`GRT pè kRP8kN kVj|{iN kV{kFE EAP8kRP E8kNh E`kRhA{T;GVn^>Vz`GRT è APk kFEA{8k kj`AP kRAf| E8kRfj E`kR{A{6 73898 :;898 <9898=8 >589898 ?@89898 A@898=8B _;C*GXC*GDCiS h8kRP kFE=EAN kjij| kRhAhi{ EAPifi E`kRhjGIHKJML kRPA{i{ kNAPj N5SWOR\ YRQ3\W\ YROWYZN YWO3TVT;GVn^>Vz`GRT <^]_] kikj@E kRfihAf kRNAfih kRhA{iP EAPkV E`kVjifacbdfe5g3b5a ` ] NRN5SWO N5UXNT N5SWOR\ kRiNiN EAPihAP E`k;ET;GVn^>Vz`GRT pè kRP8kN kVj`h kV{kFE EAP=EAP E8kVji{ E`kRhjT;GVn^>Vz`GRT è 8kVj kFEi kjij| kRj;k E8kRfA E`kN
À hjÈ¿ÉÊmÛï_  ybÎ+xhboQlÊi¿ÔBtQx1m6mfÌ  ñCÒÓyxt  ybÒ óaô?õö ÐtQlni¿Ô ö  ôC	 S
S ÞyihBà}rÞpÖÚ rað°×  îxx>mfoÂzvhbÈ¿Énm!lty½kbmfo(hjijÞÉny½ßÜm6oÜzvhbÈ¿ÉÊm¦ltÂy½km6o(h £ §lk çDm nDo1p^p!qr sstvup!o=wxup!yzuD{}| {!~9}_f~!| 9_p
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Matrix order
TURBO vs LQUP for rank computation over GF(101) on a P4−2.4Ghz, 512Mb RAM
(1) TURBO using Givaro−ZpZ
(2) LQUP using Givaro−ZpZ
(3) TURBO using modular<double>
(4) LQUP using modular<double>
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